Consideration from satellite data
The satellite picture is most powerful as it visualizes the spacial structure of a cloud system. At the opportunity of the AMTEX, the DMSP photographs of the U.S. Air Force were available which consisted of both visual and infrared pictures. As the infrared picture gives us information on the surface temperature of clouds and the sea, we can obtain a knowledge of both spacial and temperature distributions of clouds by combining the two kinds of picture. We have done this by displaying a photograph of visual picture in blue and white and an infrared picture in red and white and then superposing the two films. Fig. 1 represents a typical example of a picture of 15th Feb., 1975, the lower part being the composite of visual and infrared pictures superposed one on the other. We can see the white imagery of clouds in the upper picture has now been separated as red tinted clouds according to their temperature. Fig. 2 shows a cloud imagery of the AMTEX area of 15th Feb., 1975 expressed as a synthesized picture by the above-mentioned procedure. The meteorological condition was a typical case of a cold air outbreak after a passage of a strong low pressure disturbance. We can see a well-organized convective cloud cell structure spreading from the coastal fringe of the continent to the southeast over the AMTEX area. The characteristic feature is a uniform warming tendency of the cloud top from northwest to southeast as is expressed by the colour tone change from white to red. Fig. 3 shows the cloud picture of 22nd Feb., 1975 when the meteorological condition was very similar to the case of Fig. 2 . This case was described by Agee (1976) as that of the cloud appearance of an open cell structure. Here we should like to notice that the open cell structure is more or less restricted to the northern part near Korea and the Kagoshima district and the structure of the southern part near Okinawa shows that of closed cells. Because of its reddish colour we further infer that the cloud height will be low at this area.
Analysis from aerological data
The basic data were taken from the AMTEX network, with the addition of those of Korea and China. The name and location of the observing point are shown in Fig. 4 . From these data, temperature and humidity below 500 mb were considered. In Fig. 5 is shown a cross section of temperature and humidity at 09001 on 15th Feb. along the north-south line from OSAN through CHEJU, RYOFUMARU and NAHA to NOJIMAMARU. The dotted area shows an area relative humidity higher than 80% where clouds are considered to exist. We can see a well-defined mixing layer capped with a stable layer of temperature inversion and also with a layer of convective cloud near the upper boundary. The height of the mixing layer is about 900 mb at CHEJU and going up gradually to a height of 800 mb at NAHA and then again going down. The cloud top temperature is 0°C at CHEJU, 2°C at RYOFUMARU. As a result the cloud top height and the cloud top temperature increase simultaneously from north to south as far as NAHA, but beyond there the height decreases in contrast with a sharp increase of temperature.
We have another series of data set in the AMTEX area which shows this tendency as in Table 1 . Here the cloud top height is expressed in km. The tendency is the same, having a maximum height at NAHA and a maximum temperature at ISHIGAKIJIMA.
This feature can be interpreted as a continental cold air mass being warmed from the sea surface below and giving rise to a mixing layer which grew taller and taller until around NAHA, until it merged into the inversion layer directly connected with the polar front.
In Fig. 6 is shown the result of the same analysis at 09001 on the day of 22nd Feb. This is more complex than the previous case in that there are more than two mixing layers. The height of the mixing layer at CHEJU is about 700 mb with a cloud layer of -20°C at the top. There is another mixing layer whose height and temperature are, respectively, 850 mb and -6°C at the RYOFUMARU , 780 mb and -5°C at NAHA and 820 mb and 2°C at NOJIMA-MARU. The second cloud layer of 650 mb and -4°C can be seen at NOJIMA-MARU. In addition the data show a cloud layer of 700 mb and -20°C at KAGOSHIMA and 850 mb and -4°C at the KEIFUMARU. Aside from the second and high cloud layer at the NOJIMAMARU which is considered to be of another origin and will not be discussed here, we conclude that there are two mixing layers of interest. One is around CHEJU and KAGOSHIMA with a height of 700 mb and a temperature of -20°C, and another is around the KEIFUMARU, the RYOFUMARU and NAHA with a height of 800-850 mb and the temperatures of -4°C,--,-5°C. These two cloud layers, one high and cold and the other is low and warm, should correspond to the 4. Consideration of the cell structure from synoptic analysis Among the two cloud layers which appeared on 22nd Feb., the lower one which covered the KEIFUMARU, the RYOFUMARU and NAHA the levels from 850 mb to 800 mb with the temperature -4°C-d5°C is quite similar to that which appeared on 15th Feb. covering the whole of the AMTEX area with similar height and temperature.
Moreover the cell structure was the closed type on both days. Thus they can be said to be a typical case of convective cloud formation when a continental anticyclonic air mass broke out on a warm sea of the KUROSHIO current. The higher and colder cloud layer that appeared in the northern part of the AMTEX area on 22nd Feb. was discussed by Agee (1976) as a typical case of open cell structure.
The following differences in meteorological conditions on the days can be pointed out.
(1) The air mass that moved to the south on 15th was about 6°C warmer than that on 22nd. The -12°C isothermal line on the 850 mb level was on the middle of the Korean Peninsula on 15th whereas it was on the Strait of Korea on 22nd. (See Figs. 7 and 8) (2) The wind speed at OSAN was 39 knots on 15th whereas it was 16 knots on 22nd, less than half. The wind direction at Pohang was 310° on 15th similar to the principal wind direction whereas it was 190° on 22nd, which was the southerly direction and opposite to the principal wind direction. (See Table 2) (3) The heat supplied from the surface below between OSAN and CHEJU on 22nd was 1.5 times as large as that on 15th, as deduced from the temperature rise of the air under the inversion layer. We may suppose that the cold air mass accompanied by the cyclonic flow is an important cause of the taller mixing layer around CHEJU on the 22nd.
It can be inferred that closed (open) cell convection is formed when the mixing layer is thin (thick) from the consideration of the following results of discussion :
(1) verified theoretically that closed (open) cell convection is formed when the eddy viscosity increases (decreases) with height.
(2) Agee, Brown and Dowell (1973) studied the vertical profile of the eddy viscosity had its maximum at the height of 50-500 m. Yokoyama, Gamo and Yamamoto (1977) made a model in which the eddy viscosity reached the maximum at 2/3 of the mixing layer. depth.
( 3) The closed (open) cell regression line was drawn only below 1 km level (above 2 km level) in the figure by Agee (1976) showing the relation between cell flatness and the convection depth.
(4) Convective cells appear in grains at the begining of their formation. Their diameters are only a few kilometers. They become bigger and their appearance changes from a closed to an open cell at the diameter of about 30 kilometers. These features can be seen in the satellite photographs on 14th, 18th, 22nd (on the southern sea of Honshu), 23rd (on the Japan Sea) and 25th (on the East China Sea) Feb. 1974. 
